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Safety data sheet for use of OKOUGREEN plywood

Ref N° 02 Date: 07/02/2023

Product and Company Identification

Product Name : OKOUGREEN PRESTIGE
Company address : STAR PLY GABON
GSEZ NKOK LIBREVILLE/Gabon PLOT N° B2/B1 Bp: 1024
Telephone : (+241) 062 357 222

Email : starplygabon@gmail.com
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Transport

OKOUGREEN PRESTIGE plywood panels must be transported in stacks or packages that are compact,
banded or wedged, on covered vehicles. They must be stored on a flat, clean seat.

Storage

The panels must be stored flat, in a healthy room, in dead piles, clearly clear of damp floors and walls.
The spacing between rafters is to be adapted to the thickness of the panels stored; it is maximum 800 mm

OKOUGREEN PRESTIGE plywood protection
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Safety data sheet for use of OKOUGREEN plywood

The poor storage conditions of Okougreen plywood can cause aesthetic defects (halos, stains, etc.) or
deformations. However, short-term contact with water will in no case alter the performance of the bonding and
the performance. Techniques of the material. If, for reasons of site coordination, storage had to be extended and
could not be carried out in a sheltered room, the stack of panels must be placed on a rafter the insulation of the
ground and covered with a tarp carefully stowed and sufficiently enveloping so that the water does not reach the
panels. During periods of high humidity variations in the air, Okougreen plywood panels stored in packages may
have non-homogeneous moisture variations (depending on whether they are in the periphery or in the core of the
package) resulting in uneven deformation of the panels. These deformations are generally reversible

Surface preparation

Okougreen prestige plywood surfaces to be finished must be free of any dust or traces of sanding. They must be free of
dirt and stains. Okougreen plywood panels are always delivered sanded to 240 grit, so there is no need to sand them
again. The sanding of edges and ragged parts must be particularly careful. It is useful to check the porosity of the
surfaces and edges of the panels before any application, to test the adhesion of the finish as well as its covering power.
The edges being more absorbent than the faces, it is recommended to apply a filler or an impression on these porous
zones. After drying and ginning, this first coat greatly reduces the porosity before application of the primer coat.

Finishing products

All nition products used on solid wood (varnishes, paints, stains, etc.) are applicable
On Okougreen plywood.
The varnishes, by their transparency and their level of shine (matt, satin, gloss), warm and

highlight the appearance and natural colour of the wood.
These products can be classified into four categories:

¢ Organic solvent varnishes: alkyd (or glycerophthalic)

* Water-soluble varnishes: alkyd, acrylic, urea-formalin, vinyl-acrylic copolymers,

e Two-component varnishes: polyurethane, epoxy,

e Light-curing varnishes (UV varnish): acrylic, epoxy, or polyester that are UV-curing.
Paints are varnishes to which pigments are added that opacifint and colour formulations. As for varnishes,
different resins are used: long oil alkyd and urethane alkyd for organic solvent, acrylic and vinyl paints for
aqueous phase paints
Stains are transparent or tinted products (wood or bright colours) which differ from other nition products by
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several specific properties:

¢ They are non-filmogenic or semi-filmogenic and therefore microporous,

¢ They degrade by flouring and not by chipping or cracking,

¢ Have a surface biocidal action against blueing (discoloration fungi);

As with filmogenic products, there are organic solvent (alkyd or alkyd-urethane) and aqueous phase
(emulsion or dispersion acrylic) stains.

The methods of application of nition products on panels do not differ from those used on solid wood. The
table below shows some common systems used for the construction of interior structures.

Operation
Quality of finish
Finishing sought
1 2 3 4 5 6
FINISHING C [ J [ J
stain FINISHING B [ J [ J o
FINISHING A [ J [ J [ o
FINISHING C [ J [ J
varnish FINISHING B [ ] [ J [ J [ )
FINISHING A [ J [ J [ ] [ J [ J [ J

Finish C: Without requirement of appearance of nition.

Finish B: The initial flatness is not modified, the wood pores are visible, and there are some aspect defects
and traces of application tools.

Finish A: Appearance defects and traces of tools are barely noticeable.

1: Brushing
2: Printing
3: Sanding

4 : Backfilling
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5 : Middle Layer
6 :Sanding

7: Nition layer

Table: Finishing systems for panels used indoors

2 Colourless or pigmented impregnation stain
Lasure 1 Impregnation stain

1 Topcoat

1 Dilute alkyd or polyurethane varnish
varnish

2 Alkyd or polyurethane varnish

1 Aqueous phase printing

1 Aqueous paint

Painting
1 Solvent phase printing
1 Solvent phase paint
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Right Edge Assembly

A clearance of 1.0 mm/m should be left between each panel. This seal can be marked by decorative machining
(barley grain, groove, etc.) or be masked by a moulded seal cover (wood, plastic or metal). It can receive a gasket
or elastomeric system applied to the pump or spatula, capable of following the differential movements of the
panels

Assemblage par rainure et languette
The panels can be assembled by groove-tongue or groove-false tongue, glued or not the dilation games to be
provided are:
1 mm/m linear. This play can be provided between each panel or reported in an area not detrimental to the
aesthetic quality of the work, for example under baseboards or partitions.
The maximum surfaces of the panels thus secured are determined according to the conditions of the premises.
In all cases, the performance of a screw connection is always higher than that
a nailed or stapled assembly.

Nailing and stapling
It is preferable to use twisted or cancelled tips, as a general rule, the staple tips must have a length of 3 to 3.5 the
thickness of the panel to be fixed (this ratio may be smaller for the thickness greater than 30mm.
The diameter will be at least 0.16 times the thickness of the panel to be fixed. They can be placed indifferently with
a hammer or pneumatic nailer and pushed slightly at an angle to avoid the breakage of the edges of the panel; the
fasteners must be at a minimum distance of 10mm from the edges

Mechanical fasteners
Mechanical operations (nailing, screwing, fittings, etc.) are carried out mainly on the panels' faces. The edges
require suitable systems for a good holding of the assembly (inserts filetés, panel screws, etc.), outside, the tips
and screws must be made of stainless steel.

Screwing

As a general rule, the length of the screws should be 2 to 2.5 times the thickness of the Okougreen panel to be
fixed. Special screws for panels are recommended for assembling panels together; they are cylindrical rod screws
with deep and sharp threads . It is recommended to make a hole in the panel with a diameter corresponding to
that of the screw rod, except for self-drilling screws.
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Gluing

All adhesives giving satisfactory results on wood can be used on Okougreen panels

Before gluing, consider stabilizing the panels: the stabilization before gluing the decorative coatings and support panels
is of paramount importance to obtain flat and stable elements. The principle of stabilization consists in bringing all the
materials to be assembled by gluing, to a degree of humidity as close as possible to that at which they will balance
themselves once installed. This prior stabilization allows to minimize the consequences of the dimensional variations of
the different materials. As a general rule, materials are packaged in aerated stacks for 4 days in a room maintained at
18-22°C and 40-60% relative humidity. It should be recalled that the majority of the disorders observed in the use of
decorative strata (removals, detachments, blisters fissurations) come from poor stabilization, and often from work
carried out in an atmosphere too humid, except in the case of panels of small dimensions or particularly well fixed, it is
recommended to counterbalance the panel with as much as possible a coating with identical physical characteristics.
The larger the surface, the more attention should be paid to the choice of the type of counter-bonding, in order to
obtain symmetrical voltages and a good flatness.

- Polychloroprene adhesives are most frequently used by craft enterprises in their arrangement. To achieve a

satisfactory result, the following process must be followed:

- Workshop environment: minimum temperature 15°C and relative humidity of the air 50 to 60%;

- Work on clean, flat, smooth surfaces;

- Oversized the cut-outs of the strata by a few millimeters;

- Apply 150 g/m? of glue crossing the direction of application (check the state of the notch of the spatula);

- Apply 2 coats to porous substrates (apply first coat 24 hours before);

- Allow to dry until kraft paper no longer hangs.

- Position the stratifié starting with the middle and interposing clean rods or wedges which will then be removed;
- Maroufler very vigorously with a rubberized roller from the center to the edges, then in all directions with
emphasis on the edges;

- Apply counterbalance promptly using the same method.
- Store freshly pasted items in a dry, temperate room for several days prior to implementation.
The trimming of the edges after stabilization of the gluing is carried out in industry on double calibrators. In the
craft industry, this operation is commonly performed with a portable router or router equipped with a tungsten
carbide cutter. In the absence of special equipment, it is also possible to use a metal plane, a semi-soft file, and
then sandpaper held on a hardwood hold.
Where notches or cuts are to be made in the stratium, the retracting angles must always be rounded and have a
minimum radius of 6 mm, so as to avoid the initiation of cracks. They can be carried out directly at the router or
prepared by drilling. If acute angles are required, they must be achieved by assembling several plates.
The cutting of the edges after stabilization of the gluing is carried out in the industry on double calibrators. In the
craft industry, this operation is usually carried out with a portable router or a router equipped with a tungsten
carbide cutter. In the absence of special equipment, it is also possible to use a metal plane, a semi-flexible file, and
then sandpaper on a hardwood hold.
Where notches or cuts are to be made in the stratium, the retraction angles must always be rounded and have a
minimum radius of 6 mm, so as to avoid the appearance of cracks. They can be made directly on the router or
prepared by drilling. If acute angles are required, they must be obtained by assembling several plates
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Wood veneers
The boards must be flat with a sufficiently low thickness tolerance to be able to accept the sanding operations of
glued veneers
Some panels will be sanded before gluing to accurately calibrate their thickness. Without this precaution, the
thinness of the decorative veneers (6/10 mm most often) exposes the veneered panels to the «drill» (through the
veneer during sanding). Counterbalance with the following materials will be provided:
- Sliced veneer of the same gasoline,
- Lower quality veneer,
- Balancing paper.

Gluing of panels on different materials

The bonding conditions and adhesives to be used to glue Okougreen plywood to different materials are shown in
the table below

nature of the Necessary conditions Glues generally used
medium to be observed for pasting

Il est indispensable d’avoir une surface:
- seche (H<2,5 %),

- saine et propre (non grasse), - Polychloropréne (couche d’impression recom-
- non poreuse. mandée puis encollage double face)

Concrete and cement Si la surface est trop lisse ou imperméable,il faut - Mastic néoprene
recourir au pongage-sablage, puis aspirer les poussieres. - Epoxy

Si la surface est trop poreuse, il faut limiter son pouvoir absorbant - Polyuréthanne souple en appliquant une
premiere couche d’impression de colle ; un en-
collage double face (panneau et support) est recommandé.

- Polychloroprene (double-sided gluing)

- Epoxy
Degreasing with solvent is sufficient for non-working or interior

Metal d i - Polyurethane
ecoration uses.. - Resorcinol or urea-formaldehyde (primer on metal then

gluing)

- - Ensure the cleanliness and flatness of the support - Classic wood glues adapted to the destination of the

Panels Okougreen - - Wood humidity less than 15% work:

- - Limit the dimensions of solid wood as much as possible. - - resorcinol - polyurethane

- - urea-formaldehyde - polyvinyl acetate
Edging gluing

The assembly by gluing on edges is carried out according to different techniques:
A tongue groove,

A groove and false tongue,

Half Wood Canopy,

Milling and slats of hardwood,

Flat seam,

By scarfage (to obtain long panels).
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These processes make it possible to assemble the edge-to-edge or 90° panels (corner assemblies) by cutting the
tabs.
The latter requires careful consideration of thickness deviations, especially for high thicknesses (>18 mm).
The vinyl glue on-site class D3 or D4 is most often used, depending on the moisture resistance required by the
purpose of the work Gluing corner on edge.
Vinyl adhesives are particularly suitable for corner bonding.
The angle assembly by gluing face to edge, that is to say without cutting of tab, uses various methods:

e Trunnion,

e Hardwood slat,

¢ Groove and tongue,

¢ Groove and strap,

e Straight or dove tails, etc..

Trunnion assembly has the advantage of good mechanical strength and great flexibility of use. The diameter of the
drill hole will be 0.2 mm larger than the nominal diameter of the trunnions to prevent the edge from bursting. A
light chamfer around the hole can be machined with a staggered drill bit (or at the bottom) to facilitate the
insertion of the trunnion. The diameter of the trunnions depends on the thickness of the panel

Panel thickness (mm) Diameter of trunnions (mm)
12to 16 6
17 to 23 8
24 to 30 10
31to 40 12

Bending of plywood

The best results are obtained by wetting the panel beforehand; the latter, after drying, will follow the shape on
which it has been applied. Moreover, a very tight nailing, not only according to the curvature, but also according to
the straight edges, is indispensable. Bending can be done both ways.

Sealing of edges against moisture formation
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The edges and bores must be absolutely treated against moisture before the panels leave the site. To do this,
apply a PVAC adhesive with a hardener or similar product.
Custom sawn panels for construction must be similarly treated

Permissible bending radius table

Okoumé plywood and soft
hardwoods

Identical long and cross wire

3 60
4 80
5 100
8 160
10 200
12 240
15 300
18-19 380

The result of the machining of the Okougreen plywood panel is significantly different depending on whether it is
worked in parallel (of fil) or perpendicular (fil across) in the direction of the outer folds

For non rectilinear cutting on site, it is advisable to use a portable jigsaw

The most common machining operations are:

- Sawing

- Routing

- Routing

- Drilling

All these operations can be carried out on site, but it is preferable to prepare the elements in the workshop for
obvious reasons of quality and cost price.

230,
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Sawin

This operation is by far the most practiced, because it is often essential to cut the panels, generally marketed in
large format.
Sawing is done with circular blade saws of different types:
- horizontal panel saws (more or less automated) for cutting panels in bundles in industry;
- Vertical panel saws (small footprint) at the craftsman or trader
- Format saws (rework saw) in the carpentry workshop;
- Radial circular saws (workshop saw for bias cuts)
- Mobile circular saws (for the construction site); portable circular saws.

= Among the horizontal panel saws there are:

¢ Table saws: the panel is fixed on a table which moves parallel to the blade. The motor is under the table, so

the facing is the top side, opposite the table. A 10 mm debase or sag is recommended;

¢ Cutting or digital saws: the panel is fixed and the blade can move in two perpendicular directions. In this case
the facing is always the lower face. This type of machine is particularly suited to the flow of panels in bundles.

¢ Wall-mounted panel saws: these saws are mainly used for reasons of small floor space. The rules are identical
to those for horizontal saws.

= o Tungsten carbide tools are well suited to machining Okougreen plywood panel. Saw blades should be used

with a cutting speed of approximately 60 m/s and an arrow of 10 mm.

¢ Saw feed rate

e The feed rate is basically determined by a feed per tooth, between 0.15 and 0.25 mm depending on the
quality required. It is calculated with the following formula:

- V= (N x Z x 52)/1000

* with:

e V = feed rate (m/min)

e N = rotational speed (rpm)

e Z = number of teeth

» Sz = feed per tooth (mm)
If a saw blade with 40 teeth, whatever its diameter, is used at a speed of rotation of 3000 rpm, the feed rate
should be between 18 m/min (for 0.15 mm of material removed per tooth) and 30 m/min (for 0.25 mm of
material removed per tooth). If the feed rate is lower, the material experiences a higher cutting load and the
heat resulting from this friction can significantly reduce the life of the blade. If the feed rate is too high, the
quality of the cut will be reduced. Very fine dust production indicates that the feed rate is too low, while a rough
cut indicates that the feed rate is too high.

Routing / Routing
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To obtain a neat result (no color or shine differences, no holes, etc.) when routing, it is necessary to use
panels suitable for this operation.

The results are different depending on whether it is machining in the direction of the grain or in the
direction of the cross grain, nevertheless the same tool is used in both directions. To avoid depth
deviations, for routing and routing, it is recommended to place the panel on the work table (flat reference
surface) and to machine from below.

The most frequent routing work concerns grooves made on the faces.
With regard to routing, the operation is carried out on digital or portable machines with high rotation speed
(18,000 rpm to 24,000 rpm). This high speed is essential to give a small diameter tool a cutting speed high
enough to cut the wood fibers cleanly..

Drilling
The rotational speed must be adapted to the diameter of the bit, the following formula can be used to calculate the
rotational speed of the drill:

V=1000Vp/nD

with Vc, the cutting speed (ex: 20 m/mn for steel) and D: the diameter of the drill (ex: 6 mm).
With these values the formula gives a speed of rotation: V = 1000x20 / 3.14192x6 = 1061 rpm
Using a martyr will prevent splinters or splinters from forming when the bit exits

sanding
Okougreen plywood is always delivered sanded. The surfaces are sanded on wide-belt sanders with a 240 grit suitable for
the quality of finish desired.

Edge sanding

This sanding is not an operation to correct machining defects, but the phase of preparing a surface before applying
a finish (varnish, lacquer). All sanding techniques used on solid wood can be used:

For manual sanding :
- sheets of sandpaper,

- hard foam blocks for straight profiles,

- soft foam blocks for curved shapes. For sanding with a portable sander.
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- sheets of sandpaper for vibrating sanders,
- abrasive belts for narrow belt sanders,
- floppy disks.

- For production sanding at a fixed station: flexible discs, preformed abrasive wheels.

Machining on site

Machining conditions on site obey the same rules as those for machining in the workshop. The material is limited
in size, power, precision, and it is not always possible to be in the best conditions to carry out a correct work.
However, the user of a machine, whatever it is, must try to respect the general rules set out for machining in the
workshop and must pay particular attention to maintaining the panel during its machining. Construction machines
being small in size, they are the ones that are generally moved on the panel, in a regular manner, avoiding jolts and
vibrations.

Common equipment consists of hand tools and portable electrical appliances:
- Manual sawing

Manual sawing is a common operation which requires the use of a splinter guard board well
maintained below the panel.

- Power sawing

It is important to hold the panel well to prevent it from bending under the weight of the machine. If the material
allows it, it is recommended to work at high speed.

The advice below for the implementation of Okougreen plywood in floors, load-bearing or not, implemented in the
context of new or renovation works, whatever the type of room in which they are carried out, whether they are
placed on a continuous or discontinuous support must be respected.

In all cases, Okougreen panels comply with the requirements of standard EN 12871 “Wood-based panels —
Specifications and functional requirements for panels used in floors, walls and roofs”.

- General
- Wood-based panel floors must meet several requirements or constraints:

- Mechanical requirements: the dimensioning of the various elements of the structure will be determined
by calculation according to the rules of calculation in force;

2N,
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- - Thermal and acoustic requirements that must be taken into account from the design stage;

- - Hygrothermal constraints and more particularly the risks of condensation in the horizontal wall.
Okougreen plywood withstands occasional contact with water. It retains its mechanical performance after
several direct wetting cycles. In case of water damage, it will resist and retain all its abilities.

¢ ventilated underside on the inside

¢ not thermally insulated

eupstairs

* above a damp room (kitchen, bathroom, etc.)

Humid environment” floor panel

Floorlparc\iel "Wet environment" floor panel (not suitable if
X R . "wetland" ing i i
e Unventilated but thermally insulated underside (vapour barrier under wetting s to be feared by the underside of the floor)
the panel)
. . . “Wet environment” floor panel Floor panel
» ventilated underside on the outside (garage, crawl space, etc.) (with continuous vapor barrier "Envir?)nment humid "
thermally insulated between floor and insulation)

Humid rooms (waterproof coating mandatory)

Fl |
All types of floors oor pane

Bearing floors
Load-bearing floors contribute directly to the rigidity and bracing of the structure. In timber frame construction,
panels are always laid on joists or joists with staggered joints (so-called “stone cut” laying) and on at least three
supports, with support at the ends.

Stone cut laying may occasionally result in panels being laid on two supports.

The unsupported edges must be assembled by tongue and groove, true or false, the short sides resting on the
supports, the bearing width of the panels on the joists or joists must be at least 20 mm.

Depending on the nature of the floor coverings, the panels are laid:

- Either with contiguous edges: for areas limited to 40 m2 for plywood.

The long side must not exceed 7 m and a space of 10 mm must be provided on the periphery of the room. It is
recommended to glue tongue and groove joints.

For plastic floor coverings, it is recommended to glue the Okougreen plywood together at the tongue-and-groove
joint:

- Either with a play between the panels of 1 mm/m in both directions: fixing is preferably done by screwing. In the
case of nailing, the fixing must be completed by screwing at the 4 corners of the panel and at mid-length. The
length of the screws must be at least 2.5 times the thickness of the panel and that of the nails at least 3.5 times the
thickness of the panel. Screw heads or nails must be

recessed and puttying must be carried out in the case of thin floor coverings.
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Use of Okougreen Prestige plywood in cladding

In accordance with European standards,
- Okougreen plywood is exterior type (compliant with EN 636-3) and has the following characteristics:
- A class 2 side according to standard NF EN 635-2

The first ply under the face has no seams mounted or spread, no open splits with a width greater than 5 mm, or jump knots with a
diameter greater than 10 mm.

The wooden support cleats meet the preservation requirements of use class 3 and must be fixed vertically. Their width must allow
a support width of the panels of at least 35 mm. If these cleats are fixed horizontally, they will be doubled or interrupted and
arranged so as not to hinder the circulation of air or the flow of water accidentally introduced behind the cladding. The maximum
spacing between the axes of the supports is 50 times the thickness of the panel and must remain less than 75 cm, the protection of
the supports is generally ensured by a rainscreen

During the construction phase

After cutting in the workshop, the edges and both faces of the Okougreen plywood must be coated with a first
protective layer intended to protect the panels against bad weather during the construction phase. Galvanized or
stainless steel screws or nails must penetrate at least 25 mm into the supports. A clearance of 2 mm is to be
expected between the panels. Grooved panels are laid with the grooves

Horizontal joints between panels can be made either by overlapping or using a horizontal metal or plastic flap. The
lower edge of the upper panel must be particularly protected. The use of U-shaped metal or plastic strips is
prohibited.

The vertical joints must be located on a support and can be either:

- Hollow and not lined: it is then necessary to protect the support with a rainproof strip and to seal the edges
Filled: it is necessary to comply with the professional rules mastic on joint base with a width between 5 and 8 mm

- Protected by a joint cover: in the lower part, the lower edge of the base panel and its outer covering must form a
drip edge and must be at least 20 cm from the ground, in addition, this edge must be protected in the workshop
against rework humidity.

The durability of an Okougreen Prestige plywood cladding is conditioned by the good realization of the edge
protection

Use of Okougreen Prestige plywood in vertical walls
In order to guarantee the durability of an exterior load-bearing wall, it is necessary:
- To meet mechanical requirements: load lowering and non-deformability (bracing).
The choice and sizing of the various elements must be determined according to Eurocode 5 or by respecting other
standards in the construction of houses and buildings with a wooden frame.
- To meet water tightness requirements
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- To take into account the hygrothermal constraints and more particularly the risks of condensation: it is essentially
about the problems of ventilation of the walls.

According to the standards in force, the walls of exterior walls must have a ventilated air gap: with interior
ventilation of the wall comprising an air gap with a thickness greater than or equal to 10 mm against the exterior
wall and a possibility of drainage of water that may result from condensation.

While exercising a filling function, Okougreen plywood can ensure, in whole or in part, the bracing of a structure.
When the panel provides the general bracing of a construction, its thickness will be defined by calculation or by
theoretical or experimental justification.

Bracing stability is considered satisfactory with Okougreen plywood > 7 mm thick.

the bracing panel is usually positioned outside the frame. Otherwise, it must be protected against the action of fire
for the required stability period (according to Eurocode 5).

Implementation rules

In the absence of proof, the spacing of the uprights must be < 60 cm, regardless of the type and thickness of the
panels. When these panels are not supported by a continuous support, the joints between panels must be
assembled by glued tongue and groove. The choice of the thickness of the panel will be made according to the
forces to be taken up, the shock resistance of the wall, the classification of the zone with respect to the seismic
risk and the fire resistance. The thickness is generally between 8 and 15 mm.

The fixing points or screws will sink at least 35 mm into the studs. The fixings must not be placed less than 1 cm
from the edges and their spacing must be less than or equal to 15 cm on the periphery and 30 cm on the
intermediate frame elements.

Partitions

The panels must be supported and fixed on the periphery every 30 cm at least and at least 1 cm from the edges.
Nails should penetrate at least 30mm into the wood and screws 25mm.
The spacing of the supports is determined by the thickness of the panel.

In humid rooms (kitchens, bathrooms), precautions are taken in the lower part to avoid capillary rise of humidity
via the lower edges. At the end of the partition, expansion gaps should be provided at the junctions of the walls
and at the frames which will be concealed by a profile.

The joints will be made using different systems to ensure their finish.

Use of Okougreen Prestige plywood on the roof
In order to guarantee the durability of the roof wall, it is necessary to:
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- Satisfy mechanical requirements: the dimensioning of the various elements is determined by calculation
(Eurocode 5);

- Satisfy moisture resistance requirements

- Take into account the hygrometric constraints, and more particularly the risks of condensation in the walls
constituting the enclosure and the roof of the building. These are essentially problems of ventilation or aeration of
the roofs.

The Okougreen plywood panel integrated into a roof wall allows it to meet all of these requirements, depending
on the role assigned to it

Different types of roof wall

Uninsulated warm roof: the panels are coated with a covering or a waterproofing which constitutes the
separation between the interior and the exterior. The use of these panels is limited to premises with low
hygrometry and properly ventilated (hall used for warehouses or sports, etc.). Are thus excluded from this
design premises where the mode of occupation (high population density, production of steam resulting from
use, the heating conditions (homogeneous, but more or less continuous heating) and air renewal are such that
the amount of steam inside is higher than outside.

Insulated warm roof: the panels are combined with a vapor barrier and added insulation, which is coated with a
water proofing . This design is more particularly aimed at living in premises with high humidity and, in general,
all so-called heated premises.

There are also self-supporting composite roof elements of the sandwich panel type. These non-traditional products must
be systematically covered by a technical opinion. These are industrial components resulting from the assembly of a core
(generally thermally insulating) and surface facing (plywood panel). When covered with a continuous cover
(waterproofing, bituminous shingles, metals, etc.). These sandwich panels fall into the category of so-called warm roofs. If
it is a discontinuous roof (tiles, slates, etc.) separated from the upper facing by an air gap, it then falls into the category of
ventilated cold roofs.

Panels used as screens

This technique is mainly used with roofing in small elements (tiles and slates) usually placed on a bed. The screen,
also called under-roofing, is a flexible (plastic film) or rigid (panel) element, load-bearing or not.

The main function of the counter batten, which raises the support surface of the roof battens, is to establish a
continuous layer of air on the underside of the roof and to prevent the retention of accidental water infiltration

rain.

Rigid screen carrier
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The installation technique with a rigid screen is widely used in mountain regions to meet two objectives:
- prevent the intrusion of powder snow into the attic and maintain, thanks to ventilation, the roof at the outside
temperature, thus avoiding the formation of ice on the edge. The roof consists of an Okougreen plywood decking of at
least 15 mm, implemented in a classic way, the spacings of which have been calculated according to the load of the roof.
At the time of laying the plywood panels or implementing the roofing, the humidity of the panels must not exceed 18%.
- The waterproofing, which is normally carried out by the company in charge of installing the panels, must
be carried out immediately after they have been installed (protection by tarpaulin).
Laying with staggered joints (known as stone cut) on at least three supports is the most common. Long sides of
unsupported panels must be true or false tongue and groove. These false tongues are also made of Okougreen plywood.

The short sides must be placed on a continuous support (chevron or outage). The minimum resting width at each end of
the panel must be at least 25 mm. Due to the stone-cut installation, there may occasionally be, at the edges of the roof,

panels placed on two supports (limited to 5% of the total surface of the roof).

Installation of panels with straight edges
Laying on perimeter supports (known as Double Square) can be carried out with panels with straight edges. The
panels rest on a continuous support on the 4 sides and on at least one intermediate support
forming a "double square". The minimum resting width at each end of the panel must be at
least equal to 20 mm. The clearances between panels are 1 mm per linear meter of panel distributed at each end
and in both directions.

Installation in mountain climate

This installation concerns the panels used to support bituminous shingle roofs. Depending on the location of the
construction and the local microclimatic conditions, two solutions are considered:

- The double ventilated roof: this principle is suitable for sites undergoing frequent episodes

Snowy with persistent snow cover forming an ice barrier. It includes the cover itself on its support and a
waterproof under-roof placed on panels.

- The simple ventilated roof: this principle is applicable to sites benefiting from a climate characterized by the non-
persistence of snow

Fixing the panels to the structure
Fixing on wooden purlins
The fixing of the panels is carried out by nails or screws. The fixings are arranged every 15 cm on the edges of the
panels, and every 30 cm at most on the intermediate supports. They must be at least 1 cm away from the worn
edges of the panels and the edges of the purlins, and 3 cm from the unsupported edges of the panels. The length
of the fixings according to the thickness of the elements to be fixed is indicated in the table below.

. Length (in cm)
Thickness of the
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element to be fixed

. th ti twisted ti

(m mm) SMOoo 1ps Wiste 1ps Screw
es<15 4 2,8 2,5
15<e<22 3,5 2,5 2,5
22<es<35 3 2,5 2,5
e>35 2,5 2,5 2,5

Fixing on purlins or metal furring

The panels are fixed to each purlin by self-tapping or self-drilling-tapping screws with a diameter equal to or greater than
6mm. The screws are about 30cm apart on the short sides and 60cm at most on the intermediate supports. The length of
the screws must allow an overrun of about 5mm from the thread under the flange of the profile. Be at least 1 cm away
from the worn edges of Okougreen panels and the edges of apnes, and 3 cm from the unworn edges of the panels

Roof overhang

In order to maintain satisfactory hygienic conditions for the roof, special provisions must be made for the design of
the overhang:

- The panels are protected by paint, varnish or stain;
- To avoid apparent deformations, the fascia board and the covering of the roof projection are
Separated from the wooden frame;

- The minimum panel thickness is 8 mm and the center distance between the supports must be a maximum of 50 x
thickness;

A space of approximately 1 cm left between the wall and the cladding panel fulfills the dual role of expansion joint
and low ventilation opening for the roof and the attic. In this case, the insulation blanket must not impede this
ventilation.

The use of plywood panels requires the systematic use of insulation

Installation of zinc

The Okougreen plywood panel should not be in direct contact with zinc. It is composed of phenolic adhesives, an
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agent that increases the risk of corrosion on the underside of the zinc. In addition, it does not ensure the
absorption of humidity on the underside and its evacuation in the ventilated air space.

Declaration of performance
Available from all Okougreen plywood distributors

Remark:

Through this document, the STAR PLY Gabon Company has tried to provide you with the information
necessary for the use of Okougreen plywood. For any other necessary information, please contact our
customer service: starplygabon@gmail.com
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	Okougreen prestige plywood surfaces to be ﬁnished must be free of any dust or traces of sanding. They must be free of dirt and stains. Okougreen plywood panels are always delivered sanded to 240 grit, so there is no need to sand them again. The sandin...
	Finishing products
	All nition products used on solid wood (varnishes, paints, stains, etc.) are applicable
	On Okougreen plywood.
	The varnishes, by their transparency and their level of shine (matt, satin, gloss), warm and
	highlight the appearance and natural colour of the wood.
	Gluing
	Bending of plywood
	The best results are obtained by wetting the panel beforehand; the latter, after drying, will follow the shape on which it has been applied. Moreover, a very tight nailing, not only according to the curvature, but also according to the straight edges,...
	Sealing of edges against moisture formation
	The edges and bores must be absolutely treated against moisture before the panels leave the site. To do this, apply a PVAC adhesive with a hardener or similar product.
	Custom sawn panels for construction must be similarly treated
	All these operations can be carried out on site, but it is preferable to prepare the elements in the workshop for obvious reasons of quality and cost price.
	Sawing
	This operation is by far the most practiced, because it is often essential to cut the panels, generally marketed in large format.
	Sawing is done with circular blade saws of different types:
	- horizontal panel saws (more or less automated) for cutting panels in bundles in industry;
	- Vertical panel saws (small footprint) at the craftsman or trader
	Routing / Routing
	To obtain a neat result (no color or shine differences, no holes, etc.) when routing, it is necessary to use panels suitable for this operation.
	The results are different depending on whether it is machining in the direction of the grain or in the direction of the cross grain, nevertheless the same tool is used in both directions. To avoid depth deviations, for routing and routing, it is recom...
	The most frequent routing work concerns grooves made on the faces.
	Drilling
	The rotational speed must be adapted to the diameter of the bit, the following formula can be used to calculate the rotational speed of the drill:
	V = 1000 Vp / π D
	with Vc, the cutting speed (ex: 20 m/mn for steel) and D: the diameter of the drill (ex: 6 mm).
	With these values ​​the formula gives a speed of rotation: V = 1000×20 / 3.14192×6 = 1061 rpm
	Using a martyr will prevent splinters or splinters from forming when the bit exits
	Machining on site
	Machining conditions on site obey the same rules as those for machining in the workshop. The material is limited in size, power, precision, and it is not always possible to be in the best conditions to carry out a correct work. However, the user of a ...
	Common equipment consists of hand tools and portable electrical appliances:
	- Manual sawing
	Manual sawing is a common operation which requires the use of a splinter guard board well maintained below the panel.
	- Power sawing
	It is important to hold the panel well to prevent it from bending under the weight of the machine. If the material allows it, it is recommended to work at high speed.
	Bearing floors
	Load-bearing floors contribute directly to the rigidity and bracing of the structure. In timber frame construction, panels are always laid on joists or joists with staggered joints (so-called “stone cut” laying) and on at least three supports, with su...
	Stone cut laying may occasionally result in panels being laid on two supports.
	The unsupported edges must be assembled by tongue and groove, true or false, the short sides resting on the supports, the bearing width of the panels on the joists or joists must be at least 20 mm.
	Depending on the nature of the floor coverings, the panels are laid:
	During the construction phase
	After cutting in the workshop, the edges and both faces of the Okougreen plywood must be coated with a first protective layer intended to protect the panels against bad weather during the construction phase. Galvanized or stainless steel screws or nai...
	Horizontal joints between panels can be made either by overlapping or using a horizontal metal or plastic flap. The lower edge of the upper panel must be particularly protected. The use of U-shaped metal or plastic strips is prohibited.
	The vertical joints must be located on a support and can be either:
	- Hollow and not lined: it is then necessary to protect the support with a rainproof strip and to seal the edges
	Filled: it is necessary to comply with the professional rules mastic on joint base with a width between 5 and 8 mm
	Partitions
	The panels must be supported and fixed on the periphery every 30 cm at least and at least 1 cm from the edges. Nails should penetrate at least 30mm into the wood and screws 25mm.
	The spacing of the supports is determined by the thickness of the panel.
	In humid rooms (kitchens, bathrooms), precautions are taken in the lower part to avoid capillary rise of humidity via the lower edges. At the end of the partition, expansion gaps should be provided at the junctions of the walls and at the frames which...
	The joints will be made using different systems to ensure their finish.
	Different types of roof wall
	Uninsulated warm roof: the panels are coated with a covering or a waterproofing which constitutes the separation between the interior and the exterior. The use of these panels is limited to premises with low hygrometry and properly ventilated (hall us...
	Insulated warm roof: the panels are combined with a vapor barrier and added insulation, which is coated with a water proofing . This design is more particularly aimed at living in premises with high humidity and, in general, all so-called heated premi...
	Panels used as screens
	This technique is mainly used with roofing in small elements (tiles and slates) usually placed on a bed. The screen, also called under-roofing, is a flexible (plastic film) or rigid (panel) element, load-bearing or not.
	The main function of the counter batten, which raises the support surface of the roof battens, is to establish a continuous layer of air on the underside of the roof and to prevent the retention of accidental water infiltration rain.
	Rigid screen carrier
	The installation technique with a rigid screen is widely used in mountain regions to meet two objectives:
	- prevent the intrusion of powder snow into the attic and maintain, thanks to ventilation, the roof at the outside temperature, thus avoiding the formation of ice on the edge. The roof consists of an Okougreen plywood decking of at least 15 mm, implem...
	At the time of laying the plywood panels or implementing the roofing, the humidity of the panels must not exceed 18%.
	- The waterproofing, which is normally carried out by the company in charge of installing the panels, must be carried out immediately after they have been installed (protection by tarpaulin).
	Laying with staggered joints (known as stone cut) on at least three supports is the most common. Long sides of unsupported panels must be true or false tongue and groove. These false tongues are also made of Okougreen plywood. The short sides must be ...
	Installation of panels with straight edges
	Laying on perimeter supports (known as Double Square) can be carried out with panels with straight edges. The panels rest on a continuous support on the 4 sides and on at least one intermediate support
	forming a "double square". The minimum resting width at each end of the panel must be at
	least equal to 20 mm. The clearances between panels are 1 mm per linear meter of panel distributed at each end and in both directions.
	Installation in mountain climate
	This installation concerns the panels used to support bituminous shingle roofs. Depending on the location of the construction and the local microclimatic conditions, two solutions are considered:
	- The double ventilated roof: this principle is suitable for sites undergoing frequent episodes
	Snowy with persistent snow cover forming an ice barrier. It includes the cover itself on its support and a waterproof under-roof placed on panels.
	- The simple ventilated roof: this principle is applicable to sites beneﬁting from a climate characterized by the non-persistence of snow
	Fixing the panels to the structure
	Fixing on wooden purlins
	The ﬁxing of the panels is carried out by nails or screws. The fixings are arranged every 15 cm on the edges of the panels, and every 30 cm at most on the intermediate supports. They must be at least 1 cm away from the worn edges of the panels and the...
	Roof overhang
	In order to maintain satisfactory hygienic conditions for the roof, special provisions must be made for the design of the overhang:
	- The panels are protected by paint, varnish or stain;
	- To avoid apparent deformations, the fascia board and the covering of the roof projection are
	Separated from the wooden frame;
	- The minimum panel thickness is 8 mm and the center distance between the supports must be a maximum of 50 x thickness;
	A space of approximately 1 cm left between the wall and the cladding panel fulfills the dual role of expansion joint and low ventilation opening for the roof and the attic. In this case, the insulation blanket must not impede this ventilation.
	The use of plywood panels requires the systematic use of insulation

